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Campylobacter jejuni and Campylobacter coli Isolated from Swine

Mi-Rai Choi', Shin-Moo Kim®, Sang-Ha Kim®, Wan-Soo Choi* and Young-Kwon Kim™>'

'Department of Public Health and Welfare, Graduate school of Konyang University, Daejeon 302-718, Korea
’Department of Clinical Laboratoty Scinence, Wonkwang Health Scinence University, Iksan 570-750, Korea
*Department of Public Health and Welfare Graduate School of Konyang University, Daejeon 302-718, Korea
*Department of Clinical Laboratoty Scinence Dong-eui Institute of Technology, Busan, 614-715, Korea
’Department of Biomedical Laboratory Science, Konyang University, Daejeon 302-718, Korea

Campylobacter species are known to the high optimum growth temperature (42 C) and the cause of enteritis in people.
Erythromycin has a curative effect for enteritis caused by the bacteria. However, the rate of erythromycin-resistant

bacteria was not well known until recently in Korea. Swine are one of sources of the infection with a Campylobacter
species which cause the symptom of a high temperature. In this study, we cultured rectum fecal specimens of 100 pigs
in an area of Buan-gun, Jeonbuk Province during July 2009. As a result, the detection rate of C. jejuni and C. coli and
the rate of erythromycin-resistant bacteria for the separated Campylobacter species on the condition of high temperature
were investigated. The possession or not of 4ipO and glyA gene and ciprofloxacin-resistant gene gyr4 was also reviewed

with biochemical characteristics and PCR.
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T, A ageA S Sdlit?] Campylobacter
Jejuni®t Campylobacter coli= Z}% A& EF 7159
el g £xH0] Jlon, 53] HAE v
S, AU, N, &, a1¢ko] ol BuEo] 12 How
B¥ 3 QJc} (Smith et al., 1999; Friedman et al., 2000;
Allos, 2001). Campylobacter “&4-2 AFtoll Al Salmonella,
Shigella, Yersinia, Escherichia coli HU o & A998 o
o71= FAe sagh Ao deA 9t (Gaunt et
al., 1996; Altekruse et al., 1999).

Campylobacter 73l gt X SA| 2= fluoroquinolones,
erythromycin, ciprofloxacin®] &} ¥[o] ARg-w o] gFor}
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19801 ©o]% 53] A& T4 2= fluoroquinolone
WAdo] Z7betar 9o (Smith et al, 1999), M 7o) <]
Vanhoof &< AbgolA E2|E C jeuni & 84%7}
erythromycin®] 48 B3l 3L (Vanhoof et al., 1978),
71ek o Yol X Bu® C jeuni®t C. coli®] erythro-
mycin WAE-S Table 13} o] B3}t (Gilbreel and
Taylor, 2006). Erythromycin WA C. colix= SHAA =&
88 YL, C jeuni= HollA =S B85 U
ERH AL 910 (Arestrup et al., 2001; Chuma T et al., 2001; Van
Looveren M et al., 2001), ALl Al B2 %= Campylo-
bacter species 7420l ek X734 F macrorideA| &t
Aol thek wiido] vebd 4= 7] wizel, o5 dtAll
ik W s Aok AIZE g al dvk R
Campylobacter species®ll U3+ vz} Al 74 4
ARZE - A7) vl ejuheke] A=Al
Aol M= Campylobacter species®l] W3k A32Q1 HALZ}
oo AL A i, AHEA FatA X5l oEst
2101, Campylobacter species®l] W3t &3t ShtA| |
o] 7tol=glelo] AAstA 7%l rt webA]
TFoAAME Aol Al F8.38F Campylobacter species®] S
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Table 1. Sequence of oligonucleotides

Primer name Target gene Sequence (5' to 3") Amplicon size (bp)
CJF C. jejuni ACTTCTTTATTGCTTGCTGC 3
CIR hipO* GCCACAACAAGTAAAGAAGC
CCF C. coli GTAAAACCAAAGCTTATCGTG 196
CCR ghA* TCCAGCAATGTGTGCAATG
CampyMAMAgryA1F b TTTTTAGCAAAGATTCTGAT
CampyMAMAgry4A5R o CAAAGCATCATAAACTGCAA 265
“Wang et al., 2002, °Zimnstein et al., 1999.
A HRZHE SEA @2°C) Campylobacter speciesE T NS 100CAA 1083 #A th 10,000 rpm
datel AEES AMGOM, FiA AR AAE oA SED ANRIT F 4 2 A% 73

IA|8} Campylobacter species®] X| &0l AL-8-8= &t
AEel gt WEES At A Ao oigk 3

TARE ANGLA S,

AT B

EfXIIM Campylobacter jejuni®t C. colie| 22|
Campylobacter fejuni?t C. colie| Mslsrd MAl H o
of AR&-SF A= 2009 79 29 5-H 7Y Alole] 5
kA A7) o] #A 100mkelE o ® A W
HAAE We oz AF 3] Swart S5H1# (BBL, Copan,
Italy)oll Yol BE 53T} Campylobacters] i-2l&
Q& A Ehu)x]2] Preston agar (Oxoid, Basingstoke, UK)Oﬂ
Heow mugh & owgolz g4l HFEATE 10.0%
CO, Hi¥71oll 42°C, 48713 wFer 5, &&o] flaL 9%
o] A ek ARF sty e wed fe S
34, w2 T, oxidase YA, hippurate hydrolysis
44, 30 pgel nalidixic acid ©lZ2=Fo] WA, 30 pgel
cephalothin T3] WAl A4S C jeuniZ <] &
8t aL, $1 A7 5 hippurate hydrolysis 94491 #5
C. coliz o] F4st3leh 2]¥ 75 10.0% CO, %=
7104 37, 48*]%} blood agar plate (BAP)ol| Rl %3111,
HlSH FAE 15.0% glycerol©] 33HH BHI broth 1 mlol|
desto] v A3 Al 74 70Tl WY Baskit)

e

H

Campylobacter jejuni®t C. coli?l hipO, gvA F™XRIS| &
& C jeuni®l &1 54& 23l hipO F-HAE, C coliv
gyd SRS o2 PCRS S33k3ith BAP HiA o]l
C. jeuni®t C. coliz ZY7t &3t 42°C, 10.0% CO, W&

71004 48A17E WS 5 Peke FFeol AR

g - 459 PCR

otk 2 ddol AME-¥ primerd] 9714
&2 Table 13} 722 Genotech Co. (Dagjeon, Korea)ol] 2]
Flato] fHdakaith. PCRe 98k ¥k %432 primer
Z} 1 ul, PCR mastermix (dNTP, taq polymerase, MgCl,,
Daejeon, Korea) 4 pl, 8-MOP 12 pl, 58 DNA 2 ul& ¥
% 20 pl= 33T} PCR WHS-2 thermal cycler (GeneAmp
system, PerkinCetus, Norwalk. CT, USA)E AF&-3l3it}. -
AR} FEE 93 Uk-S Z7LS predenaturation 95Tl A
5%, denaturation 95°C ol 4] 30%, annealing 50°Cll 4] 30%,
extention 72 Coll A 3037t 303] WH5Ea}laL, 72Coll A 5
31 last extention AlZ1 ¥ 4TCoA BHaslgich SE%%
PCR HH§-2H2-2 2.0% agarose gel (Cambrex bion science inc.
Rockland, USA) “gellA 71953t g<lstaith

o

std e Al

Erythromycinz} quinolone WMzl £&|. g+ &
& 93l ®F vy=3 &4 (Clinical and Laboratory
Standards Institute, 2012)S 533k WA= 5.0% WY
oS- @2 Mueller-Hinton agar (MHA, Difco Laboratories,
Sparks, MD, USA)E AH&SISITE & #ldd Hehs
Tryptic soy broth (TSB, Difco) 2 mlell &E}3}e] 1 McFarland
HEw uheal, o w2 wixle] g L vikE §
275 F3L 37T, 10.0% CO, #ig7]olA 484]7F vl 5
A= P53tk vl = amikacin 30 pg, ampicillin 10
ng, cephalothin 30 pg, ciprofloxacin 5 pg, erythromycin 15 pg,
imipenem 10 pg, nalidixic acid 30 pg, tetracycline 30 pg
(Becton-Dickinson, Cockeysville, MD, USA)E A-&-3F31 T}
$-F3] 4 (Agar dilution method)S ¢]3F wlX]= CLSI
= el wet 5.0% NS 37HE MHA HaijA S

AH8-31 Y. &A= ampicillin, cephalothin, clindamycin,
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Table 2. Antimicrobials usceptibility patterns of C. jejuni isolated from swine

Organisms (No. tested) Antimicrobial agent MIC (ug/ml) Pergentage(:) of
Range 50% 90% resistant (%)

Erythromycin-resistant (26) Ampicillin 2~64 4 8 3.8

Cephalothin 64~>128 64 >128 100.0

Ciprofloxacin 4~32 32 32 100.0

Clindamycin 8~64 32 64 88.4

Erythromycin >128 >128 >128 100.0

Imipenem 0.125 0.125 0.125 0

Nalidixic acid 32~2>128 >128 >128 100.0

Tetracycline 4~>128 8 128 38.5

Erythromycin-susceptible (7) Ampicillin 4~64 8 64 142

Cephalothin >128 >128 >128 100.0

Ciprofloxacin 8§~32 16 32 100.0

Clindamycin 0.5~1 1 1 0

Erythromycin 2~4 2 4 0

Imipenem 0.125 0.125 0.125 0

Nalidixic acid 128 ~>128 >128 >128 100.0

Tetracycline 8~128 64 128 71.4

erythromycin, gentamicin, nalidixic acid, ciprofloxacin, tetra-
cycline (Sigma Chemical, St. Louis, MO, USA) ¥ imipenem
(Merk Sharp & Dohme, Rahway, NJ, USA)S AF8-3}%I U}
= g F2hS TSB 2 mio] dE5ke] 1 McFarland
B Y31 replicator® 4E31o] 37°C, 10.0% CO, Hl
F7IoNA 48X 7 Wi F F- TS AN Al o] F
A2FEE HAUFYAFE (minimum inhibitory concen-
tration, MIC)= S A3IHth. A=A S 98l Escherichia
coli ATCC 259225 s Aol Al&3taitt.

Ciprofloxacin LA gyrA |FKIQ| ZHZE. Ciprofloxacin W
A Campylobacter-‘ﬂ ol 3A grd FAAZE PCR
WMo 2el5loith PCR W3 24 hipO2t glyd 3
Apoll ARG W} FAshH, ARE-FE primer] 6714 A
< Table 13} #th.

z 4}
XM C jejuni®t C. colie] £&|

20091 7€ 2H-E] 7Y Atolel] FtA| A A7l 5l
A == 100uke]e] A W A A E-E Campylo-

bacter species®] AEES 55T (55.0%)°19 oM, oF

C. jejunii= 337 (33.0%), C. colit= 227 (22.0%)7}
= A

C. jejuni®t C. colie| MalEts MAL =i=|oA a3 C
Jejuni 3352} C. coli 2252] As}st4 A4S Catalase
A, Urease S7, Oxidase’™= 47d-S H.812™, hippurate
hydrolysis Al oNA= C. jejuni= T3 A=A Ho] ¢
Aola, FAR1 C colis €438 E U Inodoxyl acetate
hydrolysisi= & o 5% A2 B om, TSIS H,S
J3e BT 573019 Nalidixic acid®} Cephalothin 7+
s

o B e sAEI

Erythromycin2} quinolone LHAT2| &2|. Campylobacter
TE e A ABAZ AEEIL Q)= erythromycin
= X3 8o Al wigk A Aol A erythro-
mycin WA E, MIC ®9], MICs, 2 MICy> Table 2, 33}
2t 2 Al AFEE C jejunioll Tt erythromycin®]
MIC HEE >128 pg/ml, MICy2 >128 pg/mlo] S,
erythromycin W2 w570l diall 71 o] & A
< imipenem©] 1™, 71 MIC H$]:= 0.125 pg/ml, MICy,
£ 0.125 pg/mlo] 1L, ampicillin®] MIC = 4~>8 pg/
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Table 3. Antimicrobial susceptibility patterns of C. coli isolates from swine

Organisms (No. tested) Antimicrobial agent MIC (ug/m) Pergentagf(:) of
Range 50% 90% resistant (%)

Erythromycin-resistant (14) Ampicillin 2~8 4 8 0

Cephalothin 64~128 >128 >128 100.0

Ciprofloxacin 8§~32 16 32 100.0

Clindamycin 0.5~4 0.5 4 0

Erythromycin >128 >128 >128 100.0

Imipenem 0.06~0.125 0.125 0.125 0

Nalidixic acid 128 ~>128 >128 >128 100.0

Tetracycline 0.5~128 16 128 64.3

Erythromycin-susceptible (8) Ampicillin 4~16 8 16 0

Cephalothin >128 >128 >128 100.0

Ciprofloxacin 4~32 16 32 100.0

Clindamycin 16~64 64 64 92.8

Erythromycin 0.5~4 2 4 0

Imipenem 0.06~0.125 0.125 0.125 0

Nalidixic acid 64~>128 >128 >128 100.0

Tetracycline 2~128 64 128 62.5

ml, MICy2 8 pg/mlo] 1.2, tetracycline®] MIC H+=
4~128 pg/ml, MICy 128 pg/ml, clindamycin®] MIC 9]
£ 8~64 ug/ml, MICy> 64 pg/mlo] et 2 A&l Al
H Erythromycin W4 C. coliol T3t erythromycin®] MIC
= >128 pg/ml, MICoy >128 pg/mlo] 1. 2.™, erythro-
mycin W ol i3] o] 2 21 ampicillin,
clindamycin, imipenem®|$12.™, imipenem?| MIC H$|+=
0.06~0.125 pg/ml, MICop>= 0.125 pg/ml®] 3L, ampicillin
o] MIC HY+= 2~>8 pgml, MICy 8 pg/mlo]A S

tetracycline®] MIC 91 0.5~128 pg/ml, MICyS 128 pg/
ml, clindamycin®] MIC ®9]3= 0.5~4 pg/ml, MICyq> 4 pg/
mlo| AT} C. jejuni®] erythromycin <72 o=l &l &
o] F2 2 imipenem©] 1.2, imipenem®] MIC H
$1E 0.125 pg/ml, MICyS 0.125 pg/mle] 3L, erythromycin
o] MIC HY+E <2~4 pg/ml, MICyS 4 pg/mlo] A S

ampicillin clindamycin®] MIC B¢ = 242}F 4~64 pug/miet
0.5~1 pg/ml, MICo2 64 ug/ml} 1 pg/ml©] A3, tetracycline
o] MIC ¢+ 8~128 pg/ml, MICy 128 pg/mlo] At}
Imipenem- erythromycin W32} 2724 Campylobacter <
Toll A 71 S MICyE R .21, erythromycin W43
Campylobacter 721 &% X =A|= ampicillin®] 53

H AT}k B3 erythromycin <773 Campylobacter w35l

3t clindamycine 2 MICyS HAT BE Campylo-
bacter &2 ciprofloxacin®l] WA ] 2™, erythromycin
WA A5 C jejunit tetracycline®ll Z+7; 38.5%<}
71.4%2] WA ES, erythromycin WA 274 C colies
tetracycline®] 22} 64.3%%} 62.5%9] WA S-S Btk

C. jejuni®t C. coli®l hipO, glyARt gyrA SEKIC| HE. A
s}skd B AHOA C jeunieR FAE 3B3HTFE &
T C. jeunie 5o AR hipOE 1T 4= Ao,
C. coliz FHH 29F% EF C coli 5°] F3421
ghAE A 4= I o™, nalidixic acid®} ciprofloxacin®]]
WS YERNE C jeuni®t C. coli®] B w0l ¥
o]® AR gyrd7} 266 bpol Al 25| o, ciprofloxacin-
resistant Campylobacter speciesH= & 4= AT} (Table 4,
Fig. 1-3).

i

[l

O

Campylobacter= %, AUz, A, 7N, &, 310
AN Hitgo] om, 4F opEE % 715l
of Ug] B¥x3t) 53] C jegunit F 2olA

3L Ao, C coliv= FA| A o] HAfskal

30 N o
2 fu o
o o= o
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Table 4. Detection of hipO, gly4 and gryA gene for C. jejuni and
C. coli isolated from swine

Table 4. Detection of hipO, glyA4 and gryA4 gene for C. jejuni and
C. coli isolated from swine (contineued)

Detection of indicated genes by PCR

Source of isolation

Detection of indicated genes by PCR

Source of isolation

hipO glyA gyrd hipO glyAd grd
cl-or - + CC-42 - + +
CJ-02 + - + CC-43 - + +
CJ-03 + - + CC-44 - + +
CJ-04 + - + CC-45 - + +
CJ-05 + - + CJ-46 + - +
CJ-06 + - + CC-47 - + +
CJ-07 + - + CJ-48 + - +
CJ-08 + - + CJ-49 + - +
CJ-09 + - + CC-50 - + +
CJ-10 + - + CC-51 - + +
CJ-11 + - + CJ-52 + - +
a2 * B * CI-53 + - +
a3 * B * CC-54 - +
Cl-14 * B * CC-55 - +
Cr-15 * B * Total 33 2 55
Cr-16 * - * "NO. of isolates tested.
CJ-17 + - + CJ, Campylobacter jejuni; CC. Campylobacter coli.
CC-18 - +
CC-19 - +
CJ-20 + - + ot sEEZ5E Aol ZEEo Campylobacter 74
CC-21 - + + S dovj= Aow dHA At} (Guévremont et al.,
Cl-22 + - + 2006; Shin et al., 2010). °] AlFES F7] T2 =ZFolu}h
23 + - + 7%, G pH, 7he] ek Ao vtou, 4% &
C1-24 + - + ol FAe] olel gl He Aise] dEonE 3
ce-2s - + : Qe Ao 5 o), oY velA] Aty HFEe] W
Cl-26 * - * W3l ol o2 W aEo] gk} (Pedersen, et al., 2003).
CJ-27 * - " Campylobacter 1&°] 7P3-& 913 574 A2 AY3e4
EJC-;; ) " i Ao 44 ke Ao A gom, C jeunidh
CC--3O ~ . . C. coli®] ¥l 574 HO=Z hippurate hydrolysis A| 3,
ccal _ . . nalidixic acid®} cephalothin 7Z+=4] A]go] A& gko
cc-30 _ N n 1}, nalidixic acid®} cephalothin®l] tigh W4d <] =4
CJ-33 + - + oz Qlste] 1 o] 7EAI7F HAl Aol v
CJ-34 + - + Dassanayake ‘s~ C. jejuni2] 13.0%% hippurate hydrolysis
cc:3s - . gaolekn nasle v)ee] AREA 54 Ao
cC36 - + = AEE FAL 0 5 gl FTh Wang B
€137 + - + C. jeuniiro] BA3EAL A= Hol K-S hipo A}
CC-38 - * * = 2Qle] 7Hsahe, C colitto] BFSHAL iz ol
ce39 i N N AR ghdR FAAR B9lo] FPssitia Hagh ol
EJC:O ; i i hipO A e} ghvd AR HREL C jeuni®t C. coli

£ FAs=Y $2% A EE A QAU (Wang et
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323bp > ——— e > o e

Fig. 1. Agarose gel electrophoresis of PCR products by using primer pairs 4ipO gene for identification of C. jejuni. Lane 1 to 12, C.
jejuni; M, size marker; lane 1, strain no. CJ-1; lane 2, strain no. CJ-2; lane 3, strain no. CJ-3; lane 4, strain no. CJ-4; lane 5, strain no. CJ-5;
lane 6, strain no. CJ-6; lane 7, strain no. CJ-7; lane 8, strain no. CJ-8; lane 9, strain no. CJ-9; lane 10, strain no. CJ-10; lane 11, strain no.
CJ-11; lane 12, strain no. CJ-12.

126 bp P

Fig. 2. Agarose gel electrophoresis of PCR generated by using primer pairs for gly4 gene for identification of C. coli. Lane M, size
marker; lane 1, strain no. CC-18; lane 2, strain no. CC-19; lane 3, strain no. CC-21; lane 4, strain no. CC-25; lane 5, strain no. CC-28; lane
6, strain no. CC-30; lane 7, strain no. CC-31; lane 8, strain no. CC-32; lane 9, strain no. CC-35; lane 10, strain no. CC-36; lane 11, strain
no. CC-38; lane 12, strain no. CC-39; lane 13, strain no. CC-40; lane 14, strain no. CC-42; lane 15, strain no. CC-43; lane 16, strain no. C.
coli ATCC 33559.

266 bp P

Fig. 3. Agarose gel electrophoresis of PCR products by using primer pairs gry4 gene for detection of ciprofloxacin-resistant Campylobacter
species Lane 1 to 12, Campylobacter species; M, size marker; lane 1, strain no. CJ-1; lane 2, strain no. CJ-2; lane 3, strain no. CJ-3; lane 4,
strain no. CJ-4; lane 5, strain no. CJ-5; lane 6, strain no. CJ-6; lane 7, strain no. CJ-7; lane 8, strain no. CJ-8; lane 9, strain no. CJ-9; lane
10, strain no. CJ-10; lane 11, strain no. CJ-11; lane 12, strain no. CJ-12.

al,, 2002). 199413 Sanchez S Campylobacter 7+ = oy 7HA] 712 A EEe] Hauso] o) E A
ol ga AE-F5= ciprofloxacin®l et WA AL B T A= Wang 5°] B3 hipOS} glvd -4 5 hipO
oJslH 2H|do|A] FE|3t 5 Foll= ciprofloxacin FLE C jejuni=, glyd ¥ C. coliz 735 0

ol

A daro] el w) =] RkANE 19921 d ol A= 4957} U (Wang et al., 2002), Zirnstein ‘5~ ciprofloxacin W/d-& 1}
JdUS Haskl o, ciprofloxacindl] gk W/d2 o] Bl oA Hold gnd FHAE AEsH C
H gyrd ARl 78 Ao® Bk webd  jeunit C coli®] ciprofloxacin WAl M) A E F-H 2k

Campylobacter 1-8°] 577} ciprofloxacin W/ A7-¢ll4] 2 ZRISIATE (Zimstein et al., 1999).
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Fluoroquinolone®] 7N4He X7|o& A8 5ol tjsh
gty el o] o} (Segreti et al., 1989) Campylobacter "%
A 7ol F83HA AFEE A0 (Goodman et al., 1990),
fluoroquinolone®] 2] A8l welA] fluoroquinolone
WA #F7F S7bskar lSo] BuE Yt (Zimstein et
al., 1999). Payot 5 (2004)& Z2 F X oA E3 C
coli T % fluoroquinolone W3 Campylobacter w7}
65.8%%)S WALt al, Kim % (2008)2 $-2juvbel o)ik
o] g} Fxpo| A EElgt C jejuni7t EF nalidixic
acid®} ciprofloxacin W4 o1& HaLshylth & Aol A
HAE gz B2lE C jeuni®t C. colidll A= nalidixic
acid®} ciprofloxacin®l] =5 A2 YERN ™, nalidixic
acid®] MICs 2t MICy> 242} >128 pg/mlo] ATt} Cipro-
floxacin WA 2R gyrd FAA7E E Ao Ea]
Sk C jejuni®t C. coli BolX A&, Campylobacter
7 A8 fluoroquinoloneS A& 4= §lS Tl o}
Y&}, nalidixic acid U223 Al 8- Campylobacter species
Ao o] 88 4 §lom, Campylobacter 43 X &
ol fluoroquinolones AH&-& woll= Al A Alg
o] Wt=A] Fadt Aow ALRHETE 2 Ao AREH
Campylobacter % 555+ cephalothin, ciprofloxacin,
erythromycin, nalidixic acid®ll W43 ©]1 3L, erythromycin U]
A C. jejuni= ampicillin®] = 3.8%, clindamycin®l| 88.4%,
imipenem®ll 0%, tetracycline®l| 38.5%7} ul’dollom, 7}
T S MICy S 2l &A= ampicillin®] AT}, Erythro-
mycin 77 C. jejuniv= ampicillin® 14.2%, clindamycin
7} imipenem®l 0%, tetracyclineol|<= 71.4%7} WA ol

), 7H¢ w2 MICyE 1.9l 3+tAl= clindamycin®] $1T.

Sk erythromycin W4 C. coli+ ampicillin, clindamycin,
imipenem-> 0%, tetracycline> 64.3%7} W/dolna, 7F
e MICyE B9 &A= clindamycin®] 1.0,
erythromycin 7474 C. colit= ampicillin®} imipenem->-
0%, clindamycin 92.8%, tetracycline 62.5%7} /]
slom, 7Hd W MICE RSl A= erythromycin
o= vEpRgT) weba 2 ATt AREE Campylobacter
species 557 EFolA FAEEA FrrAlel disiA 100.0%
W3S Yel &o =2 Campylobacter species 4% X &
o Abgst = glues 228 Ao, erythromycin}
tetracycline®] el = Aol A= F7Fst

Campylobacter species 730l thgh X5 Adll= HE=A]
AatAl g Aol #a fRzke] HdE AES o

=

Foll A57F dad Aow Algdh
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